Nature uses ion gradients across cell membranes very efficiently. When cell membrane excites, ions come into cytoplasm rapidly following the ion gradients. To restore the original resting state, the ions must be pumped back. P-type ATPase is a family of ion transporting ATPases that are responsible for establishing such ion gradients.
T h e y i n c l u d e N a + K + -A T P a s e , s a r c o p l a s m i c reticulum (SR) Ca 2+ -ATPase and gastric H + K + -ATPase among others. Of these SR Ca 2+ -ATPase is the simplest and the best studied member. The transport is thought to be achieved by changing the binding site from high affinity and facing cytoplasm (E1 form) to low affinity and facing the extracellular side (E2 form per second. To make the relaxation process efficient, SR membrane is full of Ca 2+ -ATPase (more than 60% of the proteins in SR membrane). Therefore, Ca 2+ -ATPase is one of the most suitable membrane proteins for structural studies. Also, because Ca 2+ is the most ubiquitous factor for regulation of cellular processes, elucidation of the mechanism of Ca 2+ -ATPase has tremendous importance in both biological and medical aspects.
We have been working on this ATPase using Xray crystallography and determined its structure to 
Fig. 1. Structural changes in sarcoplasmic reticulum
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The University of Tokyo E-mail: ct@iam.u-tokyo.ac.jp association of the 3 cytoplasmic domains will r e s t r i c t t h e t h e r m a l m o v e m e n t s o f t h e t r a n s m e m b r a n e h e l i c e s , a n d w i l l l i m i t t h e d e l i v e r y o f ATP to the catalytic site in the Pdomain (D351 in Fig. 1 ).
